Efficient Hsp90-independent in vitro activation by Hsc70 and Hsp40 of duck hepatitis B virus reverse transcriptase, an assumed Hsp90 client protein.
Hsp90 is a specialized chaperone that controls the activity of many key regulator proteins such as steroid hormone receptors (SHRs). Hormone binding, and therefore SHR activation, requires Hsp90, which is loaded onto the receptors by a series of events involving Hsp70, Hsp40, Hop, and p23. The reverse transcriptase (RT) of hepatitis B viruses, small DNA-containing viruses that replicate via an RNA intermediate, has been reported to depend similarly on Hsp90 for enzymatic activity. Using an in vitro reconstitution system consisting of recombinant duck hepatitis B virus RT, purified chaperones, and the authentic RNA template Depsilon, we demonstrate here that this RT can be activated efficiently by just Hsp40 and Hsc70 plus energy, without the need for Hsp90 or other cofactors. The reaction appears to proceed selectively with the Hdj1 variant of Hsp40 but not Hdj2 or its yeast homolog Ydj1. The primary reaction product is a metastable, RNA binding-competent intermediate that decays quickly in the absence of its cognate RNA but, in its presence, accumulates in an initiation-competent form over several hours. Because deletion of the RNase H domain rendered the protein partly chaperone-independent, the chaperones may be needed indirectly to relieve occlusion of the RNA binding site by this domain. Our results do not exclude that other factors contribute to RT activation in vivo, but they challenge a fundamental SHR-like dependence on Hsp90. Thus Hsc70, mostly known for its role in general protein folding, is able to effect activation of a highly specialized target protein.